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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent the resistance of an 
interlaminar connection part from rising in a multilayer wiring structure. 
SOLUTION: A first wiring layer 20 is formed on an insulation film 12. 
The wiring layer 20 is formed by laminating a barrier layer, an Al alloy 
layer and an antireflection layer one by one and an antireflection layer is 
formed by successively laminating a Ti layer, a TiN layer and a TiON 
layer. After a layer insulation film 22 has been formed, an adhesion layer 
24A is formed after the formation of a connection hole in the insulation 
film 22. The adhesion layer 24A is formed by successively laminating a 
Ti layer, a TiN layer, a TiON layer and a TiN layer. After a W plug 26A is 
formed inside a connection hole by a chemical vapor deposition(CVD) 
method wherein WF6 is used, an Al alloy layer 28A and an antireflection 
layer 30A are successively formed and then a second wiring layer 32 is 
obtained by carrying out wiring patterning. Since a pin hole is not 
formed in a TiON layer, which is an uppermost layer of the wiring layer 
20 during connection hole etching, and WF6 is blocked by a TiON layer 
in the adhesion layer 24A during W deposition, an AIF1 layer of high 
resistance will not be generated in the wiring layer 20. 
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'<y*\c3\zm\<^xsmm2 2a-3?Mi-a*-?&*/i2 

3fS2 4 t, Jfe^H2 2 t^rSo-CT i N (XttT i O 
N) /T i (T id-T/1) «®^roiBIST«!l®^fi!,U 

[0 0 40] (9) 7*7^2 6 ARTfm%®2 4«rSo 
TA 1 2 8 ZJ&rftirZ. A 1 2 8 t LT 

tt, 0l<75XSi(5]1tlc:U-CA 1 -S i -Cu^g?; 

[0041] (10) A 1 2 8 SrS-oTSWESih 

/I 3 0 5rm-r5o KMBSlhJI 3 0 t LX\±, 0 2, 1 
2{CBBL.T^Lfci:lliHtlwb-CT i ON/T i N/T 

i (T itfTM) mmZKf&Llt. 

[0 0 4 2] (l l) * MJ V?yy 4lktfY : 7<<^v 
f-V^SO-StCt 9 e*J| 24, Al 2 8 5:t/Klt 

E5jt® 3 o *<£tsmmzm&<»wfk'*9'-^\z.ife<*x'* 

^-=->'^i"-5wi:lc<tt)SSj»®3 2Sr^i-5. SS^ 
®3 2li, «»IS2 4«>ai#»2 4Afc, Al^if2 
8roa#t52 8At, K^tKihJl 3 0 <Dm&U 3 0 A t 

Jh® 3 0 75-A 1 -g-^Jl 2 8 d-f>c03tKltSr«lffl-firo 

x, \si?xhmzttt&t.<tetft-rzz.h&x%. 
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[0 0 4 3] Z.<D'&^ &miZ&CX®4~l 1 <OXfi£ 

[0044] TiNJltTi ON/filCol^T YyJ*- 
El 4, 1511, fv*-/u^ffl<7?f->'7'^Sr^-r 

[0 0 4 5] 01 4<0XS-t*l4, ->y =ya»lb 
#S&4 0O»®(dJI$ 5 0 0 nmO->y aV^ih^ 

KM A> 5)45 7^-^ KJSlftSt 4 2 £&8S{t:8;-e^/£ L 
fc. It, JHtflU 2W±(iii, ff£ 5 0nmJ)T i 
N®XI4T i ONJ§;6»e>fc5&J&4 4&02<OXgiP 

&Mfti^XSil^o&#T-&M4 4©iSt K?-f 

[004 6] Kid, 0 1 5 ©XS-Ctt, &R4 4 SrSo 
T7"7X-rCVD&lC<t9J?:$5 0 0nmrov'!)=^ 
KM 4 6 SrJ^figLfco -tUT, SEM (jfeSSS 

[0 0 4 7] t^tLtll 2»W1h>'7 , ^Sr^^ 
Lfc. -irVTVUfPte, fflSL 4 4£T i N«i Lfc-^V 
T'yt'Pl. P2, P3. P4Sr^tfbWCfe , 5, f-VT*^ 
Q»*, «BS4 4SrT iONStUfcf"V7'/UQ 1 , Q 2 , 
Q3, Q4*r&tffc«>"e*>a. *>?>Pi, Qili, V>i* 

4X^01 4<DXgt?K7-('3l5'^->^JS$^* : *ofc'f ) 

<D, -^vt*/up 2 , Q 2 I4, v-f4xt>0 1 4«rgt Kt 
vfaiy^^^^6 OfMSIiSLfcfctf), f-V7 f A'P3. Q3 
(4, V^tbtEll 4»xm-CK5'f3iy^V^«rl 2 0 
IMUJifcLfcfc©, -r^^up^ Q 4 I4, ^-f4xt>014 
ffllSf K?-f *y*5'*'ft 1 8 OfWIMfcLfcfero'X?*) 

[0 04 81 016 (A) Jfctf (B) (4, V^fHtSE 
MfXmlllffc!), ^-iX-etLl>-^7'/l'P3XU : P4lC 
*s»t5tf^*-A'S«>««»*«:flH-. 016 (A) & 
1/ (B) ZmZtZb, *IBl4 4£T i N®£ L7i-y•V 
://^P3, P 4(^5*3 K^^yf-V^RSWSAV^-VT* 
A» P40^/45 tr >*— S (DIM Xri*;*; t <^ w t A 5 
5. 1^V^P3, P 4 ^<0f->'7'/u-Pi. P2. Ql~ 

[0 0 4 9] ^©J:5*3WMS*ltJ:titf. TiNii 
«5 fcT i ONJfiD^Ky't'^s'^V^tCliSfv*- 

SMK?±S1 8 <73flLtJl t LXT iONJIl 8 c 

-/i><n&±$:mm-rz>zbtfx-% , 0 6 <7>«*JiMfi5tx 

Stliff !©*/•! L'yyfiT^SK*; tistt, 0 7 
<OWifcfflIS-C?ttWF 6 £ A 1 ©E£Kfi-3< A 1 F X 1 

[0 0 5 0] T i NS&lTT i ONJItCOt^T S I MS 



(Secondary Ion Mass Spect 

0 r ome try C-fc-ftf-^WKWfS] ) »WICJ: 
BWaVFWflWfcStlltfc. 017. l 814, SI 
MS##flcfflvMbii-5S5l, SB2*i/ryuS:*ti^ix* 

[00 5 1] 0i rfflfy^nt, »oj;5K:L-C»fi8 
£4x*„ 1-#4?*>, •yyayi^/is^sssom 
SEK -> y 3 y tf-dMK Kri> b457^-^ KfefflR 5 

2 *fm{mx-Bi$.Ltz'i!k, mms 2<r>±\cm$ 1 5 

nm<DT i/15 4 i, SSlOO nmfflT iNf5 6i 
fcWRKWa-CJBjfcl-S. *rLT, T i Nj§ 5 6 (D_hl£ 
J?£ 5 5 0nmOWi5 8fcJBj£Lfcfc, Wjf 5 8 

[0052] 01 so-y-vcTVH*, &<Z) J: 5 IC t 

■Cm*4*t5. -ffcfc*>, **^Sffi5 0Rt/if6g!®!5 

2i±, 01 7(o^^/utmm<Di i oxh'o. tmms 

2W±|C|4, j?S 1 5 nm<Z3T i ® 6 0 i, /?£ 2 5 n 
miDT i N®6 2 t, J?5 5 OnmOT i ON® 6 4 
t, )f$2Snm©TiNl6 6,!: fcKI&lc&fe-CJgjfc 
-f5„ * LT, TiNl6 6 (OJiICJ?:§ 5 5 0 n mCW 
if 6 8£»j£Lfc&, W®6 8-Sr^y^s/^L-CI^* 

[0 0 5 31 01 7, 1 8CO-y-yyyKO^(C*3^T, 
T i itt^^-y^StML, T i NIRVT i ONl 

JLr/3ty^<y^*#tt, 07, 8 coxmi PI^T*feo 
fc. S IMS^-^14, 017, l 8<D$-y->7VWCo 

v^-c»s*raite^w*ff<cofc. zofrW&SkZm 1 9 

-22 (C*-t" 0 

[0 0 5 41 01 9, 2 0(4,^:4X^017, IQ<D 
*V^/HCi3»t57y*»ft^#S:*-yFa. F b IC 
i9*+ tO-CfcS. 019. 2 0£*ttfc-f S t, F 
14, T i NJI<P£rs!ii§t3-?-3<C>fi*fU T i ONgfT 

[00551 021. 22 14, ^4x^4x0 17. 1 8 <T) 
■^vyyu|C3Sl1-5W<73gAt»taSr*->^Wa, Wb Id J; 
9*^-t©-e*»a. 02 1, 2 2**fifc1-5£, TiN 

[00 5 6] 06<DXST?a*S2 4(©"PHI®i: LTT 

1 ON® 2 4 c£7g/fcf 3w£IC«fc90 7«OXa-CT i 
ONI2 4 cz)SWF 6 <75®A5rPlit-f5(OT, g&»®2 

o^ptcAi Fx®34 s ^i"5ro*K±-f5r.tas-c$5. 

mjfi Lfc*V7'yUQ2~Q4<75 < t 5 MftHSUB**© K7 
<t o \Z 1-4-1-14, SWI5?±® 1 8 <P<OT i ON® 1 8 c fc 

wF 6 id*r-r5^yr®i: t-c#<<o-c, 21<daifx 
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MftMf&tirO ^s^v^T i Nil let* Sib-fr 
a*3B**tt4t^5Jcfixtf, kWBSitJI l 8f<OT i 

on® i 8 cSrflfWrt-awfcfcprtB-e**. r.<o^g- 

»4, MI2 4^C0T'i ON® 2 4 c <7V< U 7tt£?£ffl 
[0 0 5 7] JJELfcllWiWSSSft 

[0 0 5 8] 

Is]K©#«gaiSl1llittc*>v^-CT^E«IS«)*JieSrT i 
A^s£C&i^.fc 5ldLfc(OT? x &igc?Lrtlc:/7*' 

[0 0 5 9] ?B»®t L-C, T iltT i Nil t 

t, T i ONjf-CWF6roftAS:ffl-lti"5-t^"C# ; 5 
©t, WF 6 tAl b&BU£-tZ>Z.b&t£<t£9. MR 

T i ONlSrSn i N®tfT i ONlA^Wl'- CO®? 

[0 0 6 0] -^cOJi. Z<n&m\Z&Z>&m&Mmi&t: : l& 

jfe|d«t!JT i NJi&tfT i ONJf ^JlgftlCflMUi: 1 ^ 
*8HC«fc9 T i N«, T i ONiSt^T i NS^rJIIifclw 

[0Bwfffi*fcgft9§] 

[a i ] -in&w<n-nmBm\z&z>&®timMfizw: 

[12] Hl«>xaittt<KltKJhJi»*xaS:*-*- 
StSKrffiiU-CfcS. 

[H3] H2©iaic«<E*'<*-=:'*'iafc* 
[04] ii 3 roxaiagK smi&ftoB^Axa&^-r 
[0 5] a 4 ©natoBK as«7UKritxa**i-*ffi 
tie] in 5 coxatwgE< cvjB^Axa&^-rsc 



Bfrffi0-C-;fe5. 

[ei 7] a e roxsKtt< wjB»«isft«-*-aaai)T 
lias] ^^xaic^^fv^^xa^-f-g 
[09] H8©iaiJ:«<Ai-&&ii»j*xa**i- 

[BIO] 0 9 cDXStcjgK EMKjLSJ&£Xa£* 

■*-*«WfB5ia-e*)5. 

[nun Hio©xaic«<EiSi^<^-=i'^xa 
[in 1 2 ] eutmstm <nmmmmz*i-&imm-?& 

S. 

[113] 5&^®coQ®^it^^-f-»fffiE|-C*fe5o 
[01 4 ] A<Miaa?:/:/A'trflqft1-S* 
felCfctt-ST i N/fXfiT i ONJfGD K7-Y=-y^>^ 

xasr^-fs^wsEi-efc 5. 

[015] EH 1 4 GDXaiC*5K -> y = KB 

[116] f V*— A4R*OS**j5«i-S EM^X<£>4g 
^0-?;fc3. 

[Hi 7] S IMS5^WKffiV^6*l5IBl«J*vy/U 

[Hi 8] S IMS^(Cffl^t,tb5^2 60f-V^ 

[019] miW9-V7*/HC*5lt57s'^»^** 

[02 0] »2(0*>7'yHCtelt57y3(fjRft^*S: 

[02 1] ^lcpihVT'/HClfcltS^^^xVcofS 

[02 2] &2W1f>':/A'lc*Jtt5:?>'^J*^:/'ro{g 

[02 3] ^5feco#jigaift«jt$r^-rs«»fS0-efe 

So 

[02 4] lSlgfi»roaSffii§ro— PJS:SH-BrS0 
•C-foS. 

[025] 024 ©Efc©|flMjfc«rf!l9ii-5fc«>«>»f 
ffi0-Cfo5. 

[026] l Jg BgB»oaa«iS60«iro«!JSr*-t-Wfii 
0-e*>5. 

[027] «W#©flf5StC«5#«B»«3t&*-r»r 
E0-Cfo-5„ 
[W-f-coiftBJ] 

1 0 : 12. 22: 14 :/<!)7 

1, 16, 28 : Al^-M, 18, 3 0 : KttE5.lL 
/g, 2 0, 3 2 : ggjgjUI. 2 4 : f f i, 26 :WJ| D 
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